Supplementary text

DNA manipulations for Cas9 and Cascade RNP (ribonucleoprotein) complex displacement
Five different 647 bp (for Cas9) or 680 bp (for Cascade) substrates NN, HN, NT, TN, HT were synthesized by PCR using MZ-525 and MZ-528, MZ-524 and MZ-528, MZ-525 and MZ-526, MZ-523 and MZ-528, MZ-524 and MZ-526 oligonucleotides as primers and pUC-sp3 (for Cas9) or pUC19-TS132/133 (for Cascade) plasmids as templates, respectively (see Supplementary Table S1 and S2) All PCR fragments were purified using the GeneJET TM PCR Purification Kit (Thermo Fisher Scientific, Vilnius, Lithuania) and 33 P-labelled.
Assembly of the Cas9 RNP complex
A ternary Cas9-crRNA-tracrRNA complex was assembled by mixing 1 µM of (His) 6 -tagged Cas9 double mutant D10A+H840A with a pre-annealed 42 nt crRNA and 78 nt tracrRNA duplex at 1:1 molar ratio and incubated in the SB buffer (10 mM Tris-HCl (pH 7.5 at 37°C), 100 mM NaCl and 1 mM DTT) at 37°C for 30 min.
Displacement of the Cas9 and Cascade RNP complexes
100 nM ternary Cas9-crRNA-tracrRNA or 50 nM Cascade-crRNA complex was diluted 1/10 into reaction buffer and pre-incubated at 30°C for 15 min. After pre-incubation heparin was added to a final concentration of 4 mg/ml. Displacement reactions were performed for 20 min at 30°C in reaction buffer: Figure 3B , 4 mM ATP, 500 nM R 2 H 2 .CglI, 0, 10, 50, 100 or 250 nM S85 DNA in trans and were conducted as described in 'Materials and Methods' section. Points are averages with error bars as standard deviation for at least two repeat reactions. 2064, 4498 and 5722 bp one-site plasmid DNAs generated from 4320 bp p1 plasmid by insertion or deletion of DNA fragments with no CglI sites. p2_HtT 4320 bp two-site HtT (head-to-tail orientation of the asymmetric recognition sequence 5ʹ-GCCGC-3ʹ of CglI) plasmid DNA generated from pMDS36a plasmid (obtained from M. Szczelkun, (3)) by removal of all CglI targets except two (422 and 2257) and invertion of 422 site using QuikChange Lightning Multi Site-Directed Mutagenesis Kit (http://www.agilent.com). pECFP-ICAD-S(NLS) 5556 bp plasmid DNA with triplex forming sequence (obtained from A. Silanskas, (7)).
Supplementary
pUC-sp3 2726 bp plasmid DNA with Cas9 target sequence (obtained from T. Karvelis, (8)).
pUC19-TS132/133 2759 bp plasmid DNA with Cascade target sequence (obtained from T. Sinkunas, (2)). 
*
The rate constant values were obtained by fitting a single exponential to the data. The cleavage experiments were repeated three times and the values represent the means and the standard deviations. Rate constants in Figures 2, 4 , S1 and S3 refer to the disappearance of substrate; in Figure 3 the rate refers to the appearance of product. SC -supercoiled circular DNA, OC -open circle DNA ('nicked'), FLL -full-length linear DNA, SCcat -supercoiled circular catenane, HtH -(head-to-head orientation of the asymmetric recognition sequence 5ʹ-GCCGC-3ʹ of CglI), HtT -(head-to-tail orientation of the asymmetric recognition sequence 5ʹ-GCCGC-3ʹ of CglI), TtT -(tail-to-tail orientation of the asymmetric recognition sequence 5ʹ-GCCGC-3ʹ of CglI).
